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ABSTRACT  (C) 

Firings  were  conducted  to  determine  if  the  present  wiring  system,  and 
other  components,  are  suitable  to  withstamd  high  acceleration  forces. 

Fifteen  T384,  HEAT  shell  (Lot  PA-E-29162)  were  fired  for  fuze- 
fvinctioning  effect.  Ten  of  these  shell  were  fired  for  groxind  impact  and 
five  were  fired  through  a  ^-inch  plywood,  bursting  screen  prior  to  groxmd 
impact.  Thirteen  of  these  shell  were  recovered  and  their  fuzes  (Lot  PA-E- 
29173)  disassembled  and  examined.  All  fuzes  of  Lot  PA-E-29173  failed  to 
fimction  and.  were  considered  \insatisfactory. 

Fifteen  T384e1,  HEAT  shell  (Lots  PA-E-29254  and  29255)  were  fired  for 
fuze -functioning  effect  on  groxind  impact.  Five  shell  were  recovered  and 
their  fuzes  (Lot  PA-E-29261)  disassembled  and  examined.  All  fuzes  of  Lot 
PA-E-29261  functioned  (except  for  one  which  heid  a  broken  fuze  wire  prior  to 
firing)  and.  were  considered  satisfactory. 

It  was  noted  throughout  these  firings  that  the  present  obturator  yields 
very  good,  obturation  and  pres  sure -velocity  \iniformity,  but  damages  the  fins 
too  severely  to  be  used,  effectively.  However,  when  the  obturator  is  removed, 
the  pressure -velocity  dispersion  increases  but  the  range  dispersion  improves 
because  of  the  elimination  of  the  fin  damage. 

Considerable  erosion  was  noted  on  the  shell  body  aroxind  the  crimping 
groove  and.  band  seat  and  also  on  the  leeiding  edge  and  surface  of  the  fin  pad.s. 

It  is  recommended  that  a  lighter,  more  efficient  obturator  be  fabricated 
that  will  break  up^sufficiently  to  prevent  fin  damage,  and  that  the  fins  be 
designed,  to  withstand  the  forces  encountered  in  the  T384  shell-obturator  sys¬ 
tem.  The  erosion  of  the  shell  body  emd  fins  shovild  be  eliminated  by  improving 
obturation.  The  fuzes  from  Lot  PA-E-2926I  are  considered  satisfactory  for  use 
in  future  testing. 
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1.  INTRODUCTION 


(C)  Picationy  Arsenal  was  given  the  assignment  of  developing  a  HEAT 
round  for  the  105 -mm,  T254e2  gun,  and  work  was  initiated  in  Fehnoary  1958 ^ 
at  which  time  the  first  design,  similar  to  the  successful  90"nim,  T300  model, 
was  prei)ared.  Due  to  the  urgency  attached  to  completing  the  development,  a 
second  design  (the  T384e1),  similar  to  the  120-mm,  T153  model,  was  prepared. 
Two  different  obturators  were  to  be  investigated}  one  being  a  slip-type 
nylon  band  and  the  other  a  rubber  obturator  assembled  to  a  flat -based  sTir- 
face  of  the  shell. 

(C)  The  requirement  for  the  105 -mm  HEAT  round  is  that  it  be  fired  at 
a  muzzle  velocity  of  4000  fps  at  a  working  pressure  below  50,000  psi.  At 
this  velocity,  an  accuracy  of  0.17  mil  horizontal  and  vertical  is  desired 
at  both  1000-  and  2000-yard  ranges.  Penetration  shovild  be  7  inches  of  armor 
plate  at  60°  obliquity. 

(c)  The  British  105-mm,  brass  cartridge  case  will  be  modified  for  rear 
proi)ellant  loading  and  used  with  this  shell.  It  was  necessary  to  use  the 
case -over-band  design  for  this  shell,  which  reqviired  the  case  to  be  necked 
down  behind  the  band  in  order  to  obtain  crimping  surface.  The  T384  design 
used  one  crimping  groove  whereas  the  El  design  will  have  two. 

(C)  Tests  were  conducted  at  Aberdeen  Proving  Ground  from  the  T254  gun, 
in  March  and  April  1959^  firing  both  the  T384  and  T384e1  (Type  I  and  II ) 
design  to  establish  the  propellent  charge.  Since  the  T384  roxind  weired 
23  lb  (which  is  I.5  lb  heavier  than  the  actual  round),  a  charge  of  11  lb 
12  oz  of  0.0574-inch  web,  MP,  M17  propellant.  Lot  RAD-383OO,  was  used.  The 
T384e1  design,  which  weighed  22  lb,  simvilating  the  actual  flight  round,  was 
loaded  with  12  lb  of  the  same  propellant.  A  velocity  of  3900  fps  was  estab¬ 
lished  at  a  working  pressure  of  approximately  50,000  psi  at  ambient  temper¬ 
atures.  In  addition  to  the  establishment  of  a  charge,  spin  level  was  deter¬ 
mined  for  both  designs.  The  T384  round  gave  a  muzzle  spin  between  I7  and  20 
rps,  whereas  the  T384e1  design  ranged  between  25  and  30  rps. 

(U)  This  report  covers  all  firings  conducted  under  Test  Program  Requests 
No.  TE-212  and  213  which  cover  tests  to  determine  whether  the  present  wiring 
system,  and  other  components,  are  suitable  to  withstand  hi^  acceleration 
forces . 


2.  (C)  DESCRIPTION  OF  MATERIEL 


2.1  Cartridge,  HEAT,  105-mm,  T384,  Slug 

The  105-mm,  T384  cartridge  (Figure  l)  is  assembled  as  a  complete 
round  and  consists  of  the  following  components:  body  slug  with  pop-out  pin 
assembly,  fin  and  fin  adapter  or  boom,  obturating  bsuid,  tracer,  105-mm 
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modified  British  cartridge  case  with  hase-loading  plug,  percussion-electric 
primer,  and  propellant.  The  slug  body  is  solid  with  a  cylindrical  hole 
drilled  concentrically  through  the  longitudinal  axis  of  the  slug. 


Figxire  1.  Left:  105-mm,  T38^^  Slug,  and  the  105-mm  Modified  British 
Cartridge  Case.  Ri^t:  The  T38^  Slug  in  Flight  Approximately  13O  Feet 
from  Muzzle. 


The  body  of  the  projectile  is  a  conventional,  cylindrical,  blunt- 
nosed  slug  with  a  boat-tailed  base  incorporating  a  fin -boom  assembly.  As- 
fired  weight  is  approximately  23  pounds.  The  slug  is  crimped  in  the  case  by 
twelve  5/8“inch  stab  crimps  in  a  single  crimping  groove.  The  case  is  a  case- 
over-band  design  permitting  the  slug  to  extend  no  further  into  the  case  than 
the  obturating  band  and  band  seat  in  the  neck  of  the  case  will  allow.  In 
fli^t  the  obturator  breaks  up  and  is  discarded  as  the  projectile  leaves  the 
muzzle.  The  propellant  is  loaded  by  means  of  a  loading  plug  at  the  base  of 
the  case.  The  tracer  is  installed  at  the  base  of  the  fin  and  boom  assembly. 
Pop -out  pins  are  installed  in  the  front  of  the  slug  at  90°  angles  from  the 
line  of  flight  and  l80°  apart  for  the  purpose  of  securing  spin  data. 

2.2  Cartridge,  HEIAT,  10$ -mm,  T384 

The  T38^  heat  shell  has  basically  the  same  configuration  as  the  T384 


slug  except  that  it  incorporates  a  spiked  nose  in  place  of  the  cylindrical 
hole  and  the  shell  eind  spike  are  hollow,  containing  an  inert  filler.  The 
T38U  shell  weighs  approximately  21.5  It  (or  I.5  Ih  less  than  the  slug  weight). 
Figure  2  shows  the  T38^  shell  after  recovery  from  the  9600-yard  recovery 
field. 


Figure  2.  T38^  Shell  After  Recovery. 


2.3  Cartridge,  HEAT,  T384E1,  Type  I  and  II 

The  T38^E1  shell  is  basically  the  same  as  the  T384  shell  except  that 
the  base  of  the  projectile  is  a  flat,  step-down  design  (square)  and  the  pro¬ 
jectile  is  crimped  in  the  case  by  twenty-foxir  '^/Q-i.nch.  stab  crimps  in  a 
double  crimping  groove.  The  weight  of  the  projectiles  is  approximately  the 
same  and  the  only  difference  between  the  Type  I  and  Type  II  shell  is  in  the 
rubber  obturator.  Figure  3  shows  the  Type  I  projectile  crimped  in  the  case 
aud  rubber  obturators  removed  from  these  shell  prior  to  firing.  Figure  4 
shows  the  Type  II  projectile  and  case  after  bullet -pull  operation  and  three 
rubber  obturators  removed  from  these  shell  prior  to  firing.  The  rubber 
obturator  for  the  Type  II  projectile  is  slightly  larger  than  the  obturator 
for  the  Type  I. 
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Figure  3-  Type  I  Projectile  Crimped  in  Case  (Left),  and  Rubber  Obturators. 


Double 
crimping 
groove 

Rubber 
obtur 


Figiire  k.  Type  II  Projectile  and  Case  (Left),  and  Rubber  Obtxirator. 

(Note:  One  side  of  the  obtxarator  is  flat  and  the  other  is  concave.  The  con¬ 
cave  side  faces  the  rear  of  the  projectile  or  the  fin  assembly. ) 
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3.  DETAILS  OF  TEST 


3.1  (u)  Procediires 

Forty  complete  rounds  (assembled  and  crimped)  were  shipped  from 
Picatinny  Arsenal  to  Aberdeen  Proving  Groimd  to  be  fired  and  recovered  to 
determine  If  the  present  wiring  system,  and  other  components,  are  suitable 
to  withstand  high  acceleration.  Two  Test  Program  Requests  were  sent  to  cover 
these  firings.  The  first  firing  consisted  of  twenty  T38^  inert-loaded  shell 
with  live  fuze  and  the  second  ten  each  of  the  T38^E1  T^pe  I  and  Type  II  inert- 
loaded  shell  with  live  fuze  detonator  and  lead. 

The  twenty  T384  rounds  were  delivered  to  Magazine  "JOG  (HE  shed)  for 
for  final  checks  on  the  wiring,  at  which  time  two  medium  pressiire  (M3)  copper 
crusher  gages  were  placed  in  each  cartridge  case. 

The  British  105-mm  gim  eind  tube  were  assembled,  with  a  90-mm  concen¬ 
tric  recoil  mechanism,  in  the  155 -nmi  motor  carriage  and  emplaced  at  the 
railway  rsinge  firing  iKJsltlon.  A  complete  star-gaging  was  effected  prior  to 
assembly  at  Building  525  and  also  after  firing.  The  gim  was  elevated  to  the 
desired  position,  the  velocity  colls  put  in  place  and  measured,  and  the  ceunera 
mounted  in  position  to  record  obturation.  Since  difficulty  was  encountered 
in  obtaining  velocities  with  the  velocity  colls  on  the  former  test,  sky  screens 
were  also  set  up  to  record  the  velocities  in  the  event  the  colls  again  failed 
to  give  satisfactory  results.  Range  observers  and  demolitions  men  were  sta¬ 
tioned  in  bombproofs  at  the  9600-yard  recovery  field  to  observe  the  impacts, 
stake  the  roimds,  and  assist  in  recovering  them.  All  equipment  was  checked 
and  the  ammunition  was  brought  to  the  site.  Figure  5  shows  setup  prior  to 
firing. 


Figure  5*  Setup  Prior  to  Firing. 
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(C)  On  8  June  1959  five  rounds  vere  fired.  The  first  tvo  rounds  vere 
T38^  slugs  that  vere  available  from  a  former  test;  they  were  used  as  condi¬ 
tioning  and  spotting  rounds.  Three  test  rounds  were  then  fired  and  an  effort 
was  made  to  recover  them  immediately.  One  round  fell  short  hut  the  other 
two  were  recovered  and  inspected.  The  results  were  not  gratifying  hut  it  was 
decided  to  fire  seven  more  rounds  the  following  morning  and  recover  as  many 
of  the  projectiles  as  possible.  Two  conditioning  rounds  were  fired  followed 
by  the  seven  test  rounds  and  eill  projectiles  were  recovered.  Inspection 
shoved  fuze  failiire  but  it  was  decided  to  fire  five  more  rounds  the  following 
day  (10  June)  through  a  plywood  biirsting  screen  placed  on  the  last  coil,  and 
recover  and  inspect  the  projectiles  before  making  the  final  decision.  The 
fuzes  did  not  function  and  the  program  was  discontinued.  Photographs  of 
these  recovered  projectiles  are  Inclosed  in  Appendix  D  (D-2  and  D-3)-  Obtu¬ 
ration  photographs  are  inclosed  in  Appendix  D-4  through  D-l6.  The  remaining 
five  rounds  under  TPR  TE-212  were  disassembled,  the  fuzes  removed  and  destroy¬ 
ed,  the  rounds  minus  propellant  retvimed  to  Picatlnny  Arsenal,  for  further 
insx>ection. 

(C)  On  22  June  1959  the  firings  under  TPR  TE-213  were  commenced  using 
the  same  setup  as  before  except  that  in  addition  a  smear  camera  was  placed  ». 
approximately  30  feet  from  the  muzzle  to  record  the  projectile  in  flight. 

The  sky  screens  were  eliminated  because  the  velocities  were  recorded  satis¬ 
factorily  by  the  coils  on  the  last  firings.  Only  foiir  rounds  were  fired  this 
day  because  the  observers  at  the  field  could  not  locate  the  shell.  The  film 
from  the  cameras  was  develoi>ed  euid  Inspected  euad  it  was  found  that  considerable 
fin  damage  was  occtirring  from  the  rubber  obturator;  therefore  the  remaining 
rounds  were  bullet  pulled,  the  obtiirators  removed,  and  the  rounds  reassembled 
without  crimping.  Eleven  more  rounds  were  fired  between  23  and  25  June  with 
only  five  projectiles  being  recovered.  The  remaining  five  rounds  are  at 
Aberdeen  Proving  Ground  and  will  be  fired  at  a  later  date. 


3.2  (C)  Resvilts 

Thirteen  T384  HEAT  shell  were  recovered  eind  inspected.  JPhe  fuzes 
of  all  these  rounds  failed  to  function  on  ground  or  plywood  lmi)act. 

Five  T384e1  heat  shell  were  recovered  and  Inspected.  The  fuzes  of 
all  these  rounua  functioned  except  for  one  round  whiclThad  a  fuze  wire  broken 
before  it  was  fired. 

The  Instrvunentatlon  results  of  all  rounds  fired  are  averaged  accord¬ 
ing  to  the  type  of  round  and  b€uidlng  arrangement  used.  A  summary  of  results 
is  contained  in  Table  I. 
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Table  I.  Instrumentation  Results 


Rounds 

Consid¬ 

ered 

Ammiinltlon 

Type 

Ammo 
Lot  No. 
PA-E- 

Banding 

Arrangement 

Velocity,  fps 
Muzzle 

Melx 

Chron  Spread 

Pressure,  psi 
M3  Gages 

Max 

Average  Spread 

4 

Slug,  T384 

28465 

Slip  type 

3817 

46 

52,750 

800 

15 

Shell,  T384 

29162 

Slip  type 

3988 

79 

^52, 310 

^3800 

k 

Shell,  T384E1, 
Type  II 

29255 

Slip  type 
and  obt. 

4017 

15 

51,325 

2200 

6 

Shell,  T384E1, 
Type  II 

29255 

Slip  type 

3974 

48 

49,035 

2900 

5 

Shell,  T.384E1, 
Type  I 

29254 

Slip  type 

3986 

52 

50,340 

4000 

^'Eleven  rounds  considered. 


3*3  (C)  Observations  and  Remarks 

The  T38^  slug  round,  Lot  PA-E-28465,  was  used  as  a  conditioning  and 
spotting  roxind  during  the  first  recovery  firing.  However,  the  rounds  served 
only  as  tube  conditioners  because  they  did  not  reach  the  9600-yard  recovery 
field  when  fired  at  220  mils  elevation.  But  the  T38^  HEAT  shell  did  reach 
the  field.  Thirteen  of  the  fifteen  HEAT  rounds  fired  were  recovered,  inspected 
and  photographed.  Photographs  of  these  shell  are  incj.osed  In  Appendix  D-2 
and  D-3*  It  is  believed  that  the  T384  slugs  fell  more  than  I5OO  yards  short 
of  the  field;  therefore  it  will  be  necessary  to  fire  these  slug  roiinds  at  a 
range  of  approximately  5500  yards  (approximate  maximum  range)  to  Insure  recov¬ 
ery,  or,  they  shoiild  be  fired  into  a  recovery  box. 


Figure  6 
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After  the  third  round  was  fired  it  was  noted  that  the  blast  broke 
the  platform  off  the  rear  of  the  motor  carriage.  Close  Inspection  showed  the 
hinges  sheared  off  as  indicated  in  Figure  6.  The  condition  of  the  sheared 
pieces  of  metal  indicated  that  they  had  been  cracked  for  some  time,  rusted, 
and  were  weeikened  sufficiently  to  break  at  any  time. 

Upon  inspection  of  the  obturation  and  smear  photographs  of  the  first 
four  T38^E1  rounds  fired  it  was  noted  that  considerable  fin  damage  occurred. 
This  fin  damage  was  possibly  due  to  the  obturator  wedging  against  the  bore 
and  damaging  the  fins  before  the  projectile  left  the  tube.  The  fin  damage 
contributed  materially  to  the  erratic  flight  causing  the  rounds  to  miss  the 
field.  It  was  decided  to  remove  the  obturator  from  each  of  the  remaining 
rounds  before  firing  them  for  recovery.  Flgxire  7  shows  obturators  removed 
from  nine  of  the  rounds.  Note  that  the  Type  II  obturators  are  much  wider  than 
the  Type  I. 


i'ype  I 

\  O  0  ^ 

ooo 

i’jTC  II 

ooo 

i’ype  I 

Figure  7*  Obturators  Removed  from  Rounds. 


Photographs  of  these  projectiles  in  flight  and  the  obturation  photo¬ 
graphs  are  inclosed  in  Appendix  D-9  to  D-l6.  Note  the  difference  in  the  obtu¬ 
ration  photographs  before  and  after  the  obturator  was  removed.  The  obturation 
became  worse  after  the  obturator  was  removed  but  there  was  no  further  evidence 
of  fin  damage.  In  general  the  dispersion  of  velocities  and  pressures  seemed 
to  be  much  worse  when  firing  without  obturators.  The  velocity  dispersion  with 
obturator  was  15  fps  and  without  it  was  63  fp&,  while  the  pressure  dispersion 
with  obturator  was  2200  psl  and  without  obturator  it  was  4700  psl.  These 
figures,  however,  are  not  statistically  weighted  due  to  the  sample  size,  and 
therefore  may  not  be  conclusive.  Only  four  rounds  were  fired  with  obturators 
and  eleven  were  fired  without  obturators.  The  lack  of  proper  obturation  could 
have  been  the  reason  for  the  wide  range  dispersion  when  the  rounds  were  fired 
at  a  constant  elevation  and  azimuth  and  may  have  materially  influenced  recovery. 


Figure  8.  Recovery  Operations. 


n 
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Only  five  of  the  eleven  rounds  fired  without  obturators  were  recovered  even 
though  observers  were  sure  the  rounds  impacted  on  the  field.  Figure  8  shows 
the  recovery  field,  the  method  of  recovery  by  bucket  crane,  the  small  hole 
made  by  the  projectile  entering  the  ground,  the  position  of  the  round  in  the 
base  of  the  hole  after  digging  operation,  and  the  recovered  round  after  it 
was  cleaned.  These  shell  were  approximately  five  to  seven  feet  underground 
when  recovered.  The  impact  angle  was  approximately  45°  for  all  T384  rounds 
of  the  initial,  firing  but  was  approximately  65°  to  80°  for  the  T384e1  rounds 
fired  in  the  second  test. 

When  round  7  of  the  second  recovery  phase  was  fired  the  cam  stop 
worked  loose,  causing  the  arm  to  raise  against  the  breechblock  linkage,  keep¬ 
ing  the  gun  out  of  battery  7“5/8  inches.  Figure  ^  shows  the  arm  against  the 
breechblock  linkage  £ind  the  gun  out  of  battery.  The  Weapons  Processing 
Section  was  called  to  inspect  the  malfvinction.  The  gun  was  checked,  and  the 
program  was  continued  after  the  cam-stop  malfvinction  was  corrected. 


Figure  9*  Cam-Stop  Malfunction. 


Inspection  of  the  recovered  shell  after  firing  indicated  approxi¬ 
mately  40^  of  the  rounds  had  eroded  around  the  crimping  groove,  band  seat, 
and  on  the  leading  edge  and  top  of  the  fins.  Figure  10  shows  typical  erosion 
encountered. 
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Figure  10.  laical  Erosion. 


k.  (C)  CONCLUSIONS 


It  is  concluded  that: 

a.  Hie  present  obturator  yields  very  good  obturation  and  resulting 
pressure-velocity  uniformity  but  damages  the  fins  too  severely  to 
be  used  effectively. 

b.  The  obturator  fin  damage  materially  affects  range  dispersion. 

c.  Firing  with  the  obturator  removed  improves  range  dispersion  due  to 
the  elimination  of  fin  damage  but  increases  the  pressure -velocity 
dlsjierslon. 

d.  Erosion  of  the  shell  body  is  considered  undesirable. 

e.  The  fuzes  of  the  T364  shell  (Fuze  Lot  PA-E-29173)  are  considered  to 
function  unsatisfactorily. 

f.  The  fuzes  of  the  T38^E1  shell  (Fuze  Lot  PA-E-29261)  are  considered 
to  function  satisfactorily. 
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5.  (c)  RECOMMENDATIONS 


It  is  recommended  that: 

a.  A  lighter,  more  efficient  obturator  he  fabricated  that  will  break 
up  sufficiently  in  order  to  prevent  fin  damage,  and/or  the  fins  be 
designed  to  withstand  forces  encountered  in  the  T38^  shell -obturator 
system. 

b.  The  erosion  of  the  shell  body  and  fins  be  eliminated  by  improving 
obturation. 

c.  The  fuzes  from  Lot  PA-E-2926I  be  considered  satisfactory  for  use 
in  future  testing. 


SUBMITTED: 


Test  Director 


REVIEWED: 


Chief,  Artillery 
Ammunition  Branch 


Chief,  Artillery 
Division 


APPROVED: 


Assistant  Deputy  Director 
for  Engineering  Testing 
Development  and  Proof  Services 
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APPENniX  A 


ORDNANCE  CORPS 

PICATINNY  ARSENAL 

DOVER,  NEW  JERSEY 

Corre  spondenc  e 


IN  REPLY 
REFER  TOi 

Teltmau  Besearch  eovl  Inglneerlng  Labe. 
ORDSB-Tl^ 


Mr .R.F.Campoll/MoC/6179 

-ID  AM 


SUBJECT:'  Teat  Program  Beq.ueBt  Ho.  TE-212  (c),  Becovery  Teat  for 
Cartridge,  HEAT,  TjSL  for  105oua  Qun,  T254E2 


TO:  Conmandlx:g  General 

Aberdeen  Proving  Ground 
Aberdeen,  Maryleuvi 

ATTBMTIOH:  OBE(BG-DP-Ta,  Mr.  H.  Carothera 


1.  Incloaed  la  Teat  Program  Bequeat  No.  TE-212  (C),  D/a  Priority 
lA,  covering  a  Recovery  Teat  vlth  the  lO^mm  T^^  Bound.  IHila  teat  vlU 
conalat  of  firing  Inert  Loaded  T^4  Bounda  vlth  live  fuee  detonator 
and  live  load  Into  a  5500  yard'  recovery  field  to  deteimlne  If  the 
electrical  vlrlng  ayatom  la  adequate  for  'the  105nim  T584  dealgn. 

2.  The  Itema  Hated  In  paragraph  la  of  the  Incloaed  Teat  Program 
Requoat  will  bo  ahlppod  to  your  Proving  Ground  approximately  14  May 
1959*  It  la  requeated  that  thla  teat  be  conducted  aa  aoon  aa  poaalble 
In  view  of  the  urgency  of  the  Item. 

3.  Tundlng  Data; 

Funda  are  available  under  AIF  Order  Ho.  97II0100-99“60057 
and  Job  Order  5156-06-901  (425),  (MB  5550. 16.52OCO. 412. 

4.  Coordination; 

a.  OCO,  OBDTW 

b.  APG,  ORDBG-DP-TA 

c.  Plcatlnny  Araonal  -  Engineer  primarily  reaponalblo  for 

the  teat  la  Mr.  B.  F.  Campoll,  phone:  Plcatlnny  Araenal,  Extenalon  6l79« 
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OEI3BB-TIS5 

SUBJECT:  Test  Program  Bequest  No.  Te-212  (c).  Recovery  Test  for 
Cartridge,  HEAT,  T584  for  105mm  Gun,  T254E2 

5.  Notification  of  Test  Attendance: 

Mr.  R.  Campoli  will  attend  the  test  and  requests  notice 
three  days  prior  to  the  firing. 

FOR  THE  COMMANDER: 


Incl  ^  ^ 


R.  H.  WOOD 
Assistant 


CC 

OCi 

APG,  Comp  Ofc,  w/o  incl 
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Mr . E . F . Campo li/McC/6179 

Test  Program  Request  No.  TE-212  (c) 
Jot  Order  No.  3156-06-901  (425) 
Pleat inny  Arsenal,  Dover,  N.  J, 

8  May  1959 


1.  Material  for  Test: 

(u)  a*  To  te  furnished  ty  Plcatlnny  Arsenal: 

20  -  Cartridge,  ESAT,  105nim,  T384  (Shell  Inert  Loaded)  with 
live  fuze,  tracer,  primer  and  propellant  for  105mm  Gun, 
T254. 

2.  Pro.lect  Authority; 

(U)  a.  Project  No.  TW-419. 

(U)  h.  Funds  avallahle  under  AIF  Order  No.  97110100-99-60057  and  Jot 
Order  Indicated  above,  OMS  No.  5550.l6.520C0.4l2. 

3.  Oh.lect  of  Development  or  Experiment; 

(C)  To  develop  Cartridge,  HEAT,  105mm,  T584  for  105mm  Gun,  T254. 

4.  History  Sketch: 

(C)  The  asslgxuDent  to  develop  a  105mm  HEAT  Round  for  the  105mm  T254E2 
Gun  was  given  to  Plcatlnny  Arsenal.  This  work  was  Initiated  In  FehrueuTr 
1958  at  which  time  the  first  design  was  prepared  similar  to  the  successful 
90mm  T500.  Due  to  the  urgency  of  completion  of  the  development,  a  dual 
approach  was  taken.  A  second  design,  the  T584B1,  was  prepared  similar  to 
the  120mm  T155  except  that  two  different  obturators  are  being  Investigated; 
one  Is  a  slip  type  nylon  band  and  the  other  a  rubber  obturator  assembled 
to  a  flat  base  surface  of  the  shell.  The  requirement  for  the  105mm  ESAT 
round, Is  that  It  be  fired  at  a  muzzle  velocity  of  4000  fps  at  a  working 
pressure  below  50,000  pel.  At  this  velocity,  an  accuracy  of  J.7  mils  Hor. 
and  Vert.  Is  desired  at  both  1000  and  2000  yards.  Penetration  should  be 
7**  at  600  obliquity. 

(C)  The  British  105mm  brass  case  will  be  used  and  will  be  modified 
for  roar  loading.  It  will  bo  necessary  to  use  a  oase  over  band  design 
which  will  require  the  case  to  be  necked  down  behind  the  beuid  In  order  to 
obtain  crimping  surface.  The  T384  design  will  use  one  crimping  groove 
whereas  the  SI  design  will  have  two. 


TPR  TE-212  (C)  (Cont) 


(C)  Contracts  were  placed  with  two  companies,  Budd  Company  who 
Is  manufacturing  the  T384  design  and  Electro-Mechanical  Research  Company 
who  will  produce  the  El  design.  Tests  were  conducted  at  Aberdeen  Proving 
Ground  from  the  T254  Gun,  on  25  March,  firing  both  the  T584  and  T384E1 
design  to  establish  charge.  Since  the  T584  round  weighed  25  lbs  which 
was  1.5  Iba  heavier  than  the  actual  round,  a  charge  of  11  lbs  12  ors  of 
.057^  veb  M17  Pitjpellant,  Lot  RAD-58500>  was  used.  The  T584E1  design 
which  weighted  22  lbs,  simulating  the  actual  fllg^ht  round,  was  loaded 
with  12  lbs  of  the  same  propellant.  A  velocity  of  5900  fps  was  es¬ 
tablished  at  a  working  pressure  of  approximately  50,000  psl  at  ambient 
temperatures.  In  addition  to  establishing  charge,  spin  level  was  deter¬ 
mined  for  both  designs.  It  was  found  that  the  T584  round  gave  a  murtle 
spin  between  17  and  20  rps  whereas  the  T584E1  deslgjn  ranged  between  25 
and  50  rps. 


5.  Description  In  Detail  of  Improvements  Made  Since  Last  Proving 
Ground  Test; 

(U)  None 

6.  Local  Teats; 

(U)  None 

7.  Ob.lect  of  Test: 

(U)  The  object  of  this  test  Is  to  recover  rounds  aiid  determine  If 
the  present  deslgpied  wiring  system,  and  other  components,  are  suitable 
to  withstand  the  high  acceleration. 

•  8.  Precautions  In  Handling  and  Testing: 

(C)  Care  should  be  taken  not  to  damage  the  spike  nose  cap  In  handling, 
otherwise  the  usual  precautions  In  handling  and  testing  Inert  loaded  BEAT 
Shell  with  fures  containing  live  detonators,  live  tracers  and  primers 
should  be  obseirved. 
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9.  Recommended  Test  Program; 

(C)  It  is  requested  that  a  105mm  T254E2  Gun  he  made  avallahle  for 
this  recovery  test.  If  possible^  it  would  he  much  more  suitable  to  have 
the  T254E2  Gun  assembled  to  an  Tank.  The  gun  should  he  assetobled  in' 
a  fashion  so  that  high  angles  of  fire  can  he  obtained  In  order  to  drop 
the  projectile  in  a  recovery  field  at  approximately  5500  yards.  All  rounds 
should  he  assembled  with  two  pressure  gages.  In  addition,  velocity  will 
ho  recorded  for  each  round  fired.  Angles  of  elevation  should  he  recorded 
for  each  round.  If  possible,  muzzle  pictures  of  each  round  should  also  he 
taken  in  order  to  determine  obturation.  The  20  rounds  will  he  fired  in 
groups  of  5  rounds  each.  After  firing  the  first  5  roimds  they  should  he 
recovered  and  Inspected  to  determine  if  the  live  detonators  of  the  M509 
Fuze  had  functioned  on  gromd  liiq>eu3t.  If  it  is  found  that  malfunctioning 
is  due  to  inqproper  nose  impact,  the  next  5  rounds  will  he  fired  through 
1/4”  plywood  placed  at  approximately  100  feet  from  the  muzzle.  These 
rounds  will  also  he  recovered  and  Inspected  for  functioning.  The  remaining 
10  rounds  will  he  fired  depending  on  the  outcome  of  the  previous  2  groups. 
Upon  recovering  each  group  of  rounds,  the  following  inspection  should  he 
performed: 

(C)  a.  Remove  cap,  note  any  damage  to  potting  confound  and  prongs. 

(C)  h.  Apply  ohmmeter  to  front  terminal  and  spike  to  determine  if 
fuze  functioned.  Resisteuice  reading  ranging  between  100,000  and  140,000 
ohms,  Indicates  fuze  did  not  function. 

(C)  c.  Remove  fin  adapter  and  spacer.  Make  visual  inspection.  If 
discoloration  exists  around  fuze  cavity,  detonator  functioned.  Apply  ohm- 
mater  to  terminal  at  rear  euid  terminal  at  the  nose  end  to  determine  if 
continuity  exists. 

(C)  d.  Remove  fuze  (if  fired,  no  further  inspection  required),  if 
not,  disassemble  fuze  and  perform  visual  inspection  to  determine  if  rotor 
is  in  the  armed  position. 

(U)  It  is  requested,  in  addition  to  the  above  data,  that  the  tube  he 
stargaged  before  and  after  firing.  Data  should  ho  recorded  and  furnished 
to  the  Project  Engineer. 

10.  References; 

(U)  None 
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11.  Report  Dlatrltutlon: 

(u)  a.  Test  Report  Security  Classification:  Confidential 

(U)  t.  2  copies  -  OCO,  ORDTW 

6  copies  -  Aberdeen  Proving  Ground,  Attn:  OREBG-DP-Ta 
4  copies  -  Plcatlnny  Arsenal: 

1  copy  -  Inspection  Division 
1  copy  -  0RDBB-TK5 
1  copy  -  ORDBB-T^ 

1  copy  -  Arty  Ammo  Dev  Lat  Planning  Office 


R.  H.  WOOD  / 

Chief,  Artillery  Ammunition 
Development  Laboratory, 
Peltman  Research  and 
Engineering  Laboratories 
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ORDNANCE  CORPS 

PICATINNY  ARSENAL 

DOVER.  NEW  JERSEY  Mr . R .F . Campoli/as/6l79 


I  N  REPLY  JJK  3  "SS  *2 

REFERTOi 

Feltman  Research  and  Engineering  Labs. 

0RDBB-TE5 

SUBJECT:  Test  Program  Request  No.  TE-215  (C),  Recovery  Test  for 
Cartridge,  HEAT,  T38/tEl,  Types  I  and  II,  for  105mm  Gun, 
T254E2 


TO !  Commanding  General 

Aberdeen  Proving  Ground 
Aberdeen,  Maryland 

ATTENTION:  ORDBG-DP-TA,  Mr.  H.  Carothers 

1.,  Inclosed  is  Test  Program  Request  No.  TE-215  (C),  D/A  Priority 
lA,  covering  a  Recovery  Test  •with  the  105mm  T38i!fEl  Rovuvi.  This  teat  will 
consist  of  firing  Inert  Loaded  T384  Rounds  with  live  fuze  detonator  and 
live  lead  into  a  5500  yard  recovery  field  to  determine  if  the  electrical 
wiring  system  is  adequate  for  the  i05mm  T384E1  design. 

2.  The  items  listed  in  paragraph  la  of  the  Inclosed  Test  Program 
Request  will  be  shipped  to  your  Proving  Ground  approximately  1  June  1959. 
It  is  requested  that  this  test  be  conducted  as  soon  as  possible  in  view 
of  the  urgency  of  the  item. 

3.  Funding  Data: 

Funds  are  available  under  AIF  Order  No.  97110100-99-60057  and 
Job  Order  3136-06-901  (425),  OMS  5550.16. 520C0.412. 


4.  Coordination  t 


a.  OCO,  ORDTW 

b.  APG,  ORDBG-DP-TA 


c. 

test  is  Mr. 


Picatinny  Arsenal  -  Engineer  primarily  responsible  for  the 
R.  F.  Campoli,  phone:  Picatinny  Arsenal,  Extension  6179. 
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0RDBB-TE5 

SUBJECT:  Test  Program  Request  No.  TE-215  (C),  Recovery  Test  for 
Cartridge,  HEAT,  T3B4E1,  Types  I  and  II,  for  105nun  Gun, 
T254E2 

5.  Notification  of  Test  Attendance: 

Mr.  R.  F.  Campoli  will  attend  the  test  and  reqioests  notice 
three  days  prior  to  the  firing. 


FOR  THE  COMMANDER: 


R.  H.  WOOD 
Assistant 


1.  TPR  No.  TE-213(C)  (6  copies) 

/\-»  •/  /-.j  fr  ■  C.  >'.<  •<' 


CC: 

OCO,  ORDTW  w/incl 
APG,  Comp  Ofc,  w/o  incl 
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Mr,  H.F.Campoll/sfg/6l79 
Test  Pronram  Request  No,  TE-215  (C) 
(Job  Order  No,  3136-06-901(1*25)) 
Plcatinny  Arsenal,  Dover,  NJ 
May  1959 


1,  (U)  Material  for  Test; 

To  be  furnished  by  Picatinny  Arsenal 

a,  10  each  Cartridge,  HEAT,  105  nun  T30ljEl,  Type  I  (shell 
inert  loaded)  with  live  fuze  detonator  and  lead,  tracer,  primer  and 
propellant  for  Gun,  T25l*E2, 

b,  10  each  Cartridge,  HEAT,  105  nun  T3Sl*El,  Type  II  (shell 
inert  loaded)  yrith  live  fuze  detonator  and  lead,  tracer,  primer  and 
propellant  for  Gun,  T25l*E2. 

2,  (U)  Project  Authority: 

a.  Ordnance  Project  No,  TW'-i*19 

b.  Department  of  the  Army  Number  D/A  50l*-03-089 

c.  Funds  available  under  Army  Industrial  Fund  Order  Number 

S  110100-99-600 57  and  Job  Order  No,  indicated  above,  OMS  No,  5550,16, 520C0- 

2, 


3. 

(c) 

Object  of  Development  or  Experiment; 

To  develop  Cartridge,  HEAT,  105  mm  T3gi*  for  105  mm  Gun,  T25i*, 

i*. 

(C) 

History  Sketch; 

See  Test  Program  Request  No.  TE--212  dated  S  May  19^« 

5. 

(U) 

Description  in  Detail  of  Improvements  Made  Since 

Last  Proving 

Ground 

Test: 

None 

6, 

(u) 

Local  Tests: 

\ 

None 

1 

7. 

(u) 

Object  of  Test; 

> 

The  object  of  this  test  is  to  recover  rounds  and 

determine  if 

present  designed  vdring  system,  and  other  components,  are  suitable  to  with¬ 
stand  the  high  acceleration. 


V.,J' '  c^J  r^- 


Teat  Program  Request  No.  TE-  213(C)  (Contd) 

g,  (C)  Precautions  In  Handling  and  Testing: 

Care  should  lae  taken  not  to  damage  the  spike  nose  cap  In 
handling,  otherwise  the  usual  precautions  In  handling  and  testing  Inert  ’ 
loaded  HEAT  Shell  with  fuzes  containing  live  detonators,  live  tracers 
and  primers  should  be  observed, 

9.  (C)  Recommended  Test  Program; 

It  Is  requested  that  a'  105  T25ljE2  Gun  be  made  available 
for  this  recovery  test.  If  possible.  It  would  be  much  more  suitable  to 
have  the  T25^2  Gun  assembled  to  an  Tank.  The  gun  should  be  assembled 
In  a  fashion  so  that  high  angles  of  fli*e  can  be  obtained  In  order  to  drop 
the  projectile  In  a  recovery  field  at  approximately  5500  yards.  All  rounds 
should  be  assembled  with  two  pressure  gauges.  In  addition,  velocity  will 
bo  recorded  for  each  round  fired.  Angles  of  elevation  should  be  recorded 
for  each  round.  If  possible,  muzzle  pictures  of  each  round  should  also  be 
taken  In  order  to  determine  obturation.  The  20  rounds  will  be  fired  In 
groups  of  five  rounds  each.  After  firing  the  first  five  rounds  they  should 
be  recovered  and  Inspected  to  determine  If  the  live  detonators  of  the  M509 
Fuze  had  functioned  on  ground  impact.  If  it  is  found  that  malfunctioning 
is  due  to  improper  nose  impact,  the  next  five  rounds  will  be  fired  through 
l/i|”  plywood  placed  at  approximately  100  ft  from  the  muzzle.  These  rounds 
will  also  be  recovered  and  inspected  for  functioning.  The  remaining  10 
rounds  will  be  fired  depending  on  the  outccsne  of  the  previous  two  groups. 
Upon  recovering  each  group  of  rounds,  the  folloTfd.ng  inspection  should  be 
performed. 


a.  Remove  cap,  note  any  damage  to  potting  compound  and 

prongs . 

b.  Apply  ohm-meter  to  front  terminal  and  spike  to  determine 
If  fuze  ilinctloned.  BeBietcuioe  readings  above  100,000  ohma  Indicate' f\ize'^ld 
function, 

c.  Remove  fin  adapter  and  spacer.  Make  visual  inspection. 

If  discoloration  exists  around  fuze  cavity,  detonator  functioned.  Apply 
ohm-meter  to  terminal  at  rear  and  terminal  at  the  nose  end  to  dotermine  if 
continuity  exists, 

d.  Remove  fuze  (if  fired,  no  further  inspection  required), 
if  not,  disassemble  fuze  and  perform  visual  inspection  to  determine  if 
rotor  is  in  the  armed  position. 

It  is  requested,  in  addition  to  the  above  data,  that  the  tube 
be  star-gaged  before  and  after  firing.  Data  should  be  recorded  and  furnished 
to  the  Project  Engineer, 

10,  (U)  References  1 


None 


Test  Program  Request  No.  TE-21J  (C)  (Contd) 

11,  (U)  Report  Distribution; 

a.  Test  Report  Security  Classification;  Confidential 

b.  2'  Copies  -  OCO-ORDTff 

6  Copies  -  Aberdeen  Proving  Ground,  Attn;  ORDBQ-DP-TA 
it  Copies  -  Rlcatinny  Arsenal: 

1  Copy  “  Inspection  Division 
1  Copy  -  0RDBB-TE5 
1  Copy  -  CSiDBB-THg 

•  1  Copy  -  Art  Ammo  Dev  Lab  Planning  Office 


R.  H.-YTOOD 

Chief,  Artillery  Ammunition 
Development  Laboratory 
Feltman  Research  and  Engineer¬ 
ing  Laboratories 
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APPENDIX  B 

DEVELOPMENT  AND  PROOF  SERVICES 
ABERDEEN  PROVING  GROUND,  MARYLAND 
FIRING  RECORD 


Fuze  Functioning  and  Engineering 
Performance  of  Cartridge,  HEAT,  T38^ 
for  105-nini  Gun,  T254  (u) 

Project  No. :  TW-J4-19 

Development  Test 


Firing  Record  No. :  P-644o6 

Dates  of  Test:  8  to  10  Jime  1959 
Authority:  0RDBB-TE5  (TW-419/TE-212) 
M&R  Cl  59-2159 

W.O.  No.  332-434-02_ evh 


AMMUNITION  (C) 


Test  Rovinds 

Cartridge,  HEAT,  105-mm,  T38^  (inert-loaded  shell)  with  live  fuze, 
tracer,  primer,  and  propellant  Lot  No.  PA-E-29162.  Complete  details 
on  ammunition  ccsnponents  are  contained  in  Data  Card  No.  9O898  in¬ 
closed  in  Appendix  C. 

Conditioning  Rounds 

Cartridge,  Sliog,  105-mm,  T384,  Lot  PA-E-28465.  Complete  details 
on  ammunition  components  are  contained  in  Data  Card  No.  89669 
inclosed  in  Appendix  C. 


Propellant  Used 


All  rounds  were  loaded  with  Propellant,  MP,  Ml?^  0.057^-liich  weh. 
Lot  RAD-38300. 

Propellant  charge  for  conditioning  roimds  was  11  poimds  12  oimces. 

MATERIEL  (U) 


Gm 

Tube 

Mount 

Recoil 

Carriage 


105-mm,  British,  B.R.  No.  L/7287,  F.L.  9OOO,  R.O.F.  CF. 

20  Pp.  TK.MK.l. 

105-mm,  British,  No.  E/2894j  Muzzle  No.  570^3. 

Combination  Gun,  Tl48,  No.  11736. 

Mechanism,  Concentric,  90-mm,  t88.  No.  11736. 

Gun  Motor,  155 -™i^  No.  777  (Platform  Gian,  Portable,  No. 3). 


INSTRUMEariATION  (U) 


Pressures 


Medliam  Pressure  M3  Ga@e»5^  Coppers  Lot  9055*  F.A.  Metal  1955^ 
AnneeQ-ed  1955;  Comp  Curve  Dwg  FD-18222,  Cyl  Dwg  No.  A727U851. 
(Two  gages  per  roiond;  readings  averaged. ) 
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Velocities 


Standard  velocity  coil  cages  were  used  and  positioned  as  follows 


Dates  of 
Firing  19^9 

8  June 

9  June 
10  June 


Test  Round 
Numbers 

1  to  5 
6  to  l4 
15  to  19 


Muzzle  to 
First  Coil,  ft 

95.60 

98.00 

98.00 


Muzzle  to 
Second  Coil,  ft 

30.00 

30.00 

30.00 


Sky  screens  were  set  up  on  8  June  because  trouble  had  been  encountered 
on  previous  tests  in  securing  velocities  by  the  conventional  velocity  coil 
method.  These  screens  were  set  at  171-15  feet  and  240.98  feet,  respectively, 
from  the  muzzle.  The  velocities  secured  by  this  method  compared  favorably 
with  the  velocity-coil  data,  so  the  sky  screens  were  removed  to  another  fir¬ 
ing  program.  No  velocities  were  lost  in  this  test  by  the  velocity  coil 
method. 


Camera 

A  Fastax  camera  was  placed  at  the  muzzle,  approximately  20  feet  to  the 
right  of  the  line  of  fire,  to  record  obturation.  Representative  photographs 
of  this  obturation  are  inclosed  in  Appendix  D. 
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Azimuth:  54®  West  of  South.  AH  rounds  conditioned  at  /70®F.  Inpact  Area:  9600-yapd  Recorexy  Field. 
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Remarks  (C) 


All  rounds  were  fired  for  recovery  from  the  Railway  Range  into  the 
9600 -yard  recovery  field. 

The  last  five  rounds  of  this  group  were  fired  through  -^-inch  plywood 
bursting  screens  placed  on  the  last  coil.  Photographs  of  these  impacts  on 
the  plywood  are  inclosed  in  Appendix  C-1. 

The  muzzle  flash  was  large  (about  20  by  10  feet)  but  the  smoke  cloud 
was  small  on  all  rounds  fired. 

Representative  obturation  and  in-flight  photographs  are  inclosed  in 
Appendix  D. 

The  gas  leakage  around  the  loading  plug  seemed  to  have  improved  on  these 
test  shell  with  only  approximately  50^  being  eroded  enotigh  to  be  loose. 

Approximately  90^  of  the  cases  stuck  in  the  chamber  after  firing  and  had 
to  be  forced  out. 

The  remaining  five  rounds  of  this  group  were  returned  to  Picatinny 
Arsenal  for  further  inspection. 

This  firing  record  forms  a  part  of  the  Fourth  Report  on  Ordnance 
Project  No.  TW-419. 


SUBMITTED: 


Test  Director 

REVIEWED:  APPROVED: 


Chief, ' Artillery 
Ammunition  Branch 


Chief,  Artillery 
Division 
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APFEHDIX  B 


Firing  Record 

DEVELOIMENT  AND  PROOF  SERVICES 
ABERDEEN  PROVING  GROUND,  MARYIAND 
FIRING  RECORD 


Fuze  Functioning,  Engineering  Performance, 
and  Recovery  of  Cartridge,  HEAT,  T384E1, 
Type  I  and  II,  for  105-nim  Gun,  T25^  (u) 


Project  No. :  TW-Ji-19 
Development  Test 


Firing  Record  No.  P-6W407 
Dates  of  Test:  22  to  25  Jiine 

1959 

Authority:  0RDBB-TE5,  TPR 
TE-213;  MScR  C  I 
59-2k3k- 

W.  0.  No.:  332-l<-3^-03  tsp 


AMMUNITION  (C) 


Test  Roiinds 

Cartridge,  HEAT,  105-mm,  T384e1,  Type  I,  Lot  inert-loaded 

shell  vith  Uve  fuze,  live  tracers,  primers  and  propellant.  Con5)lete 
details  on  ammunition  components  are  contained  in  Data  Card  No. 

90859  inclosed  in  Appendix  C. 

Cartridge,  HEAT,  105-mm,  T381t.El,  Type  II,  Lot  PA-E-29255,  inert-loaded 
shell  with  live  fuze,  live  tracers,  primers  and  propellant.  Conqplete 
details  on  ammunition  components  are  contained  in  Data  Card  No. 

90860  inclosed  in  Appendix  C. 


Propellant  Used 


All  rounds  vere  loaded  vith  propellant,  MP,  MI7,  0.057^- inch  veb. 
Lot  RAD-38300. 


MATERIEL  (U) 


Gun: 

Tube: 
Mount: 
Recoil; 
Carriage : 


105-mm,  British,  B.R.  No.  L/7287,  F.L.  9OOO,  R.O.F.  CF. 

20  Pr.  TK.MK.l. 

105-mm,  British,  TK  XI5E8,  No.  E/289^;  Muzzle  No.  570^1-3 
Combination  Giin,  Tli»^,  No.  11736. 

Mechanism,  Concentric,  90-nim,  t88.  No.  11736. 

Gun  Motor,  M40,  155-fflm^  No.  4019Jl-77  (Platform  Gun,  Portable, 
No.  3)* 
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INSTRUMEiraATKai  (U) 

Pressiires 

Medium  Pressure  M3  Gages,  Coppers  Lot  5^55*  F.A.  Metal  1955^ 

Annealed  1955 J  Comp  Curve  Dwg.  FD-l82^,  Cyl  Dwg  No.  A727W51*  (Two 
gages  per  round;  readings  averaged. ) 

Velocities 


Standard  30-inch  velocity  coil  cages  were  used  and  positioned  as 
follows : 


Dates  of 

Test  Round 

Muzzle  to 

Muzzle  to 

Firing  1959 

Numbers 

First  Coil,  ftf 

Second  Coil,  ft 

22  June 

1  and  2 

96.20 

30.00 

22  June 

3 

99. kO 

30.00 

22  June 

k 

102.  llO 

30.00 

23  June 

5  to  7 

98.80 

30.00 

2k  June 

8 

100.80 

30.00 

2k  June 

9  to  12 

103.30 

30.00 

25  June 

13  to  15 

103.75 

30.00 

Camera 

A  Fastax  camera  was  placed  at  the  muzzle  approximately  20  feet  to  the  ri^t 
of  the  line  of  fire  to  record  obturation  and  a  smear  camera  was  placed 
approximately  30  feet  from  the  muzzle  eind  to  the  ri^t  of  the  line  of 
fire  to  record  the  projectile  in  flight.  Representative  photographs  of 
these  cameras  are  inclosed  in  Appendix  D. 

OBSERVATIONS  (C) 

All  roun<^'  were  fired  for  recovery  from  the  Railway  Range  into  the  9600- 
yard  recovery  field.  However  after  the  fourth  round  was  fired  and  did  not  reach 
the  field  the  photograjdis  made  by  the  cameras  were  printed  and  inspected.  It 
was  fovind  that  the  rubber  obturators  were  damaging  the  fins  of  the  projectile 
and  causing  it  to  have  erratic  fli^t;  therefore  the  obturators  were  removed  and 
the  remainder  of  the  rovinds  fired  without  them.  The  removed,  of  the  obturator 
eliminated  the  fin  damage  but  made  obturation  very  poor.  It  is  believed  that 
the  dispersion  of  the  rovind  on  the  impact  area  also  increased  as  did  velocity 
and  pressure  dispersion.  Hiis  condition  covild  have  been  a  reason  that  only 
fo\ir  rounds  were  recovered  out  of  the  eleven  that  were  fired. 


Azimuth:  5^®  nest  of  south.  All  rounds  conditioned  at  /70^  Intact  Area:  9600-yard  Recovery  Field 
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REMARKS  (C) 


The  first  fotir  roxinds  fired  showed  very  good  obtiiration,  with  flash  and 
sinoke  cloud  being  small;  however,  the  rubber  obturator  damaged  the  fins 
severely  enou^  to  necessitate  its  removal.  Hiis  condition  is  \indoubtedly 
the  reason  these  four  rounds  did  not  reewih  the  recovery  field.  Hie  remaining 
eleven  rounds  fired  were  without  obturator  and  the  smear  photographs  indicated 
no  more  fin  damage;  however,  the  obturation  became  very  poor.  A  very  large 
flash  and  smoke  cloud  occurred  on  these  rounds.  Hie  condition  of  erosion  on 
these  recovered  rounds  was  better  ttan  on  those  fired  under  TPR  TE-212.  There 
was  no  erosion  around  the  crimping  groove,  and  only  very  sli^t  erosion  on  the 
shaoTO  edge  of  the  band  seat  and  leading  edge  of  the  fin  pads. 

Representative  obturation  and  in-fli^t  jAiotograjiis  are  inclosed  in 
Appendix  D. 

Approximately  of  the  leading  plugs  in  these  cases  were  loose  and  gave 
evidence  of  gas  leakage  and  erosion  around  the  plug  seat  after  firing. 

Since  approximately  SCffo  of  the  cases  stuck  in  the  chamber  after  firing,  in 
the  last  test  these  cases  were  greased  before  firing.  This  helped  considerably 
and  only  about  of  these  cases  had  to  be  pried  from  the  chamber. 

Inspection  of  the  fuzes  ui)on  recovery  indicated  good  continuity  throu^out 
and  the  fuzes  did  function.  However,  only  five  rounds  were  recovered  and  one 
of  these  had  a  broken  fuze  wire  before  firing. 

The  remaining  five  rounds  of  this  20-round  group  will  be  fired  at  a  later 
date  with  the  expectation  of  better  recovery  and  verification  of  the  fuze 
functioning. 

A  complete  star-gauge  report  of  the  gun  tube  with  bore  photographs  is 
inclosed  in  Appendices  C  and  D. 

This  firing  record  forms  a  part  of  the  Fourth  Repiort  on  Ordnance 
Project  No.  lV-419. 


RBVIEWED; 


Chief,  Artillery 
Ammunition  Branch 


Chief,  Artillery  Division 


APPENDIX  C 


T.P.R.  NO, 

KIND 

Cartridge,  Slug,  T384  With  Live  Tracer,  Live  Primer,  and 
Without  Pt*opollant  For  105MM  Gun,  T254 

AMM.  LOT  NO. 

PA  ^28465 

SPEC.  NO. 

\ 

QUANTITY  IN  LOT 

25 

DRG.  NO. 

*FIP-106679 

DRG.  DATE  OR  REV. 

ll-io-58 

ALLOT.  ADVICE 

PROJECT  NO. 

RAD  OR  EPO  NO. 

QUANTITY  IN  SHIPMENT 

25 

P.  A.  X.  0. 

3136-25 

PROP.  CHARGE 

Hone 

EXPECTED  M.V. 

EXPECTED  PRESSURE 

ASSEMBLED  BY 

PA 

DATE  OF  J^SSEMBLY 

Uarch.  1959 

REMARKS:  Packed:  IiqpiroyLsed*  2  Rounds /wooden  box. 

Cartridge  Cases  cringed  to  slug  with  12  5/d”  stab  crin^s*  Loading  plug  assembled  hand  tight. 
Primers  inspected  100%  for  presence  of  all  flash  holes.  Rounds  not  chamber  gage.  Try  in 
gun  prior  to  firing.  Bullet  pull  of  8000  lbs.  £  1000  lbs.  waived.  ^*Dwg.  used  as  a  guide 
in  assembly  of  Cartridges. 

(Over) 


COMPONENT 

Fin 

- 

Band 

Tracer 

Pr*!  mer 

Body  Sluff 

KIND 

< 

Adapter 

Obturating 

T- 

Pere 

W/^p-out  T 

in  

Slug 

Tu-77 

Assembly 

DRG.  NO. 

CXP-96887 

DXP-1O6O08 

EIJCP-96897 

rrrp-Qcn42 

mCP-968Ll 

CIP-106b09 

BICP-107L85 

DRG.  DATE  OR  REKeV, 

lGr-«)-58  .V 

.9-15-58 

2-19-58 

ft 2T S7 

9-2-58^ 

9-16-58  ] 

2-5-58 

MFG’D  BY 

Budd  Co. 

Budd  Co. 

Budd  Co. 

PA 

PA 

Budd  Cc 

DATE 

1958 

1958 

1958 

19^8 

1958 

1958 

LOT  NO. 

unk 

unk 

unk 

PA-15-27<?21 

PA^-27975 

PREPARED  BY 


A.  Kurtulik 


Ars  Opers 


DIVISION 


CERTIFIED  TO  BY: . 

PICATINNY  ARSENAL 
DOVER.  NEW  JERSEY 


F.  Lewiy^ 


SPECTOR 


Inspection 


'  btVIAI6ii 


Card  No.  89669 


COMPONENT 

Kim> 

DRG.  NO. 

DRG.  DATE  OR  REV. 
MFG’D.  BY 
DATE 
LOT.  NO. 


Case  Cartg.  T-I05UM 
Modified  (British 
Case) 

E)CP-96886 
ll-19-5d 
Budd  Co. 

195d 

wrk 


Plug 

Loading 

BXP-106085 

mk 

Budd  Co. 

195d 

unk 


C-l 


experimental  ammunition  data  card  ho.  90698 


T.P.R.  NO. 

KIND 

Cartridge,  HEAT,  1051IU,  T384  (inert  Loaded  Shell)  With  live 
Fuze,  Tracers,  Primers  and  Propellant  for  105MM  Gun,  T2% 

AMM.  LOT  NO. 

PA-E-29162 

SPEC.  NO, 

OUAHTITY  IN  LOT 

20 

DRG.  NO. 

FXP-968aa. 

DRG.  DATE  OR  REV. 

3-18-59 

ALLOT.  ADVICE 

PROJECT  NO. 

W-419 

RAD  OR  EPO  NO. 

QUANTITY  IN  SHIPMENT 

20 

P.  A..X.  0. 

PROP.  CHARGE 

EXPECTED  M.V. 

EXPECTED  PRESSURE 

ASSEMBLED  BY 

DATE.  OF  ASSEMBLY 

3136-25 

12 'lbs. 

3775  ft. /sec. 

50,000  PSI 

PA 

May,  19.^9' 

REMARKS:  Packed:  Improvised*  2  Cartridges/saddle  type/^ood  box* 

Loading  Plug  assembled  hand  tight  vrithout  cement.  Pettman  cement  on  primer  threads  &  torque 
of  Primers  vraived.  Tracer  assembled  in  accordance  with  Dwg.  FXP-106671*  Bullet  pull  of 
7500  lbs.  £  500  lbs.  using  12,  Stab  crimp.  ^*Shells  received  Inert  Loaded.  Rounds  not 

chamber  gaged;  try  in  gun  prior  to  firing.  Cement  eliminated  on  all  metal  parts* 


COMPONENT 

Metal 

Case 

Primer 

Tracer 

Potted 

_ UUC 

Band 

JXJ 

KIND 

Parts 

Carte. 

Perc  Elec 

T- 

Nose 

Obturating 

Assembly 

r- 

XM-83 

Element 

DRG.  NO. 

F3CP-9688'? 

FXP-96886 

DXP-968A1 

CXP-901il.2 

HCP-9AA25 

HfP-96897 

DRG.  DATE  OR  REV. 

2-19-58 

2-19-69 

1-21-59 

10-31-58 

11-18-57 

2-ig-s8 

MFG'D  BY 

Budd  Co. 

Budd  Co. • 

PA 

PA 

Centra  Lab 

Budd  Co. 

DATE 

1959 

1959 

A959 

1959 

1958 

1959 

LOT  NO. 

None 

none 

PA-E-29135 

PA-E-27921 

Unk 

unk 

PREPARED  BY  j^TtUlik  _  CERTIFIED  TQ  BY!  INSPgCTQR 


Ars  Opers _  picatinny  arsenal  ai6  _ Inspection _ 

DIVISION  DOVER.  NEW  JERSEY  DIVISION 


Card  No.  90698 


Remarks : 

Fuzes  formerly  from  lot 

DOF-E-214  and  modified  by  Picatinny  Arsenal  by 

removing  the  live  booster  pellet  and  inserting  an  inert  booster  pellet. 

COMPONENT 

Powder 

^Filler 

Fuze,  PI,  BD 

KIND 

Prop.  MI7 

Inert 

M509E4 

.0574  Web 

Modified 

DRQ.  NO. 

F-8799735 

DRG.  DATE 

OR  REV. 

10-10-58 

MPO'D.  BI 

Radford 

PA 

DATE 

1952 

1959 

LOT  NO. 

RAD-38300 

PA-E-29173 

:•.^«r::V/vfe;;edu3-6I7^XPERIMENTAL  AMMUNinON  DATA  CARD  no,  90859 


T.  P.  R.  NO. 

KIND 

Cartridge,  HEAT,  f38i!.El,  Type  I  (Inert  Loaded  Shell)  With 
Live  Fuze,  Live  Tracers,  Primers  and  Propellant  for  105UU 
Gun.  T25/i 

AMM.  LOT  NO. 

pA^-2925i» 

SPEC.  NO. 

QUANTITY  IN  LOT 

10 

DRG.  NO. 

FXP-106670 

DRO.  DATE  OR  REV. 

11-20-58 

ALLOT.  ADVICE 

project  no. 

tW-419 

RAD  OR  EPO  NO. 

QUANTITY  IN  SHIPMENT 

P.  A.  X.  0. 

3136-^5 

PROP.  CHARGE 

12  lbs. 

EXPECTED  M.V. 

3800  ft, /sec. 

EXPECTED  PRESSURE 

50,000  psi 

ASSEMBLED  BY 

PA 

DATE  OF  ASSEMBLY 

June.  1959 

REMARKS:  Packed:  2  Cartridges /saddle  tjpe/wood  box* 

Loading  plug  assenbled  hand  tight  Tfithout  cement.  Pettman  cement  on  Primer  threads  and 
torque  of  primer  waived.  Tracer  assembled  in  accordance  with  Dwg.  F5CP-106671*  Bullet  pull 
of  7500  lbs.  £  500  lbs.  using  24,  5/8”  stab  crimp.  ^Filler  Inert;  40^  Dead  Burned  Gypsum 
rafgr.  US  Gypsiim  Co.,  20^  Iron  Oxide  mfgr.  Stanley  Doggett  Co.;  35^  Glyceride  mfgr.  Baker 
Castor  oil  Co.,  5^  Wood  Rosin  mfgr.  Newport  Ind« (Over) 


COMPONENT 

Metal  Parts 

Case 

Primer 

Tracer 

Potted 

Obturator 

KIND 

Assembly 

Carte. 

Perc  Elec 

T- 

Nose 

Type  T 

Tyne  I 

r- 

XM83 

Element 

DRG.  NO. 

FXP-98A37 

FXP-96886 

DXP-96811 

nXP-901/J2 

H}rP-9lAA25 

R)rp-qft4lA 

DRG.  DATE  OR  REV. 

9-15-58 

2-19-58 

1-21-59 

10- '^1-58 

n 1  ft*;7 

1 -7-5Q 

MFG'D  BY 

ELec.  Mech 

ELec.  Me’ch. 

PA 

PA 

CentrA-Lftb 

Elee^  Maoh 

DATE 

1959 

1959 

1959 

1959 

1958 

IQ  59 

LOT  NO. 

nans 

none 

PA-E-29135 

PA-E-27921 

uhk 

unk^)  '/>. 

0 

PREPARED  BY  A,  Kurtulik _  CERTIFIED  TO  BY: _ W.  Ktahpaugh  ^  ,  INSPECTOR 

_ Ars  Opera _  picatinny  arsenal  bi6  _ Inspection _ 

DIVISION  DOVER.  NEW  JERSEY  DIVISION 


Card  No.  90859 

Remarks:  Shell  painted  Olive  Drab  in  lieu  of  black.  Rounds  not  chamber  gaged;  try 
in  gun  prior  to  firing. 

Fuzes  formerly  from  lot  DOF-E-214  and  modified  by  Picatinny  Arsenal  by  removing  the 
live  booster  pellet  and  inserting  an  inert  booster  pellet. 


COMPONENT 

Powder 

Filler* 

Fuze,  PI,  BD, 

KIND 

Prop.  ML7 

Inert 

U509E4  Uod.  With 

.0574  Web 

Inert  Booster  Pellet 

DRG.  NO. 

F-8 799735 

DRG.  DATE  OR  REV. 

10-10-58 

MK}«D.  BY 

Radford 

PA 

DATE 

1952 

1959 

LOT  NO. 

RAD- 38300 

PA-E-29261 

C-3 


JlM/lroiriwiV  egedus  -  6i';SXPERIMENTAL  AMMUNITION  DATA  CARD 


T.  P.  R.  NO. 

KIND 

Cartridge,  HEAT,  T384EL,  Type  II  (inert  Loaded  Shell)  With 
live  Fuze,  Live  Tracers,  Primers  and  Propellant  for  105WU 
Gun,  T254 

AMM.  LOT  NO. 

PA-E-29255 

SPEC.  NO. 

QUANTITY  IN  LOT  ' 

10 

DRG.  NO. 

nCP-106670 

DRG.  DATE  OR  REV. 

11-20-58 

ALLOT.  ADVICE 

PROJECT  NO. 

TW-419 

RAD  OR  EPO  NO. 

QUANTITY  IN  SHIPMENT 

10 

P.  A.X.  0. 

3136-25 

PROP.  CHARGE 

12  lbs. 

EXPECTED  M.V. 

3800  ft. /sec. 

EXPECTED  PRESSURE 

50.000  DSi 

ASSEMBLED  BY 

PA 

DATE  OF  ASSEMBLY  . 

June.  1959 

REMARKS:  Packed:  2  Cartridges /saddle  type/wood  box. 

Loading  plug  assembled  hand  tight  without  cement.  Pettman  cement  on  primer  threads  and  torque 
of  primer  waived.  Tracer  assembled  in  accordance  with  Dwg,  FXP-106671.  Bullet  pull  of  7500 
lbs.  £  500  lbs.  using  24,  5/B”  stab  crimp.  “^Filler  Inert:  40^  Dead  burned  gypsum  n^fgr. 

US  Gypsum  Co.,  20^  Iron  Oxide  mfgr.  Stanley  Doggett  Co.,  35^  Glyceride  rafgr.  Baker  Castor  Oil 


COMPONENT 

Metal  Parts 

Case  tartR 

►  Primer 

Tracer 

Potted 

Obturator 

KIND 

Assembly 

T- 

Perc  Elec 

T- 

Nose 

Type  II 

Type  1 

XM83 

Element 

DRG.  NO. 

FXP-98A37 

rap-96886 

DXP-96841 

CXP-90142 

BXP-9A425 

JCP-106006 

DRG.  DATE  OR  REV. 

9-15-58 

2-19-58 

l-a-59 

10-31-58 

11-18-57 

11-20-58 

MFG’D  BY 

Elec.  Mecii. 

Elec  Mech 

PA 

PA 

Centra-Lab 

Elec.  Mech 

DATE 

1959 

1959 

1959 

1959 

1958 

1959 

LOT  NO. 

none 

none 

PA-E-29135 

PA-E-27921 

unk 

unk  ,  <  jt 

PREPARED  BY  Kurtulik 

CERTIFIED  TO  BY: 

Inspector 

Ars  Opers _  picatinny  arsenal 

DIVISION  DOVER.  NEW  JERSEY 


Inspection 


DIVISION 


Card  No.  9O86O 

Remarks:  Shell  painted  Olive  Drab  in  lieu  of  black.  Rounds  not  chamber  gaged.  Try 
in  gun  prior  to  firing. 

Fuzes  formerly  from  lot  DOF-B-214  and  modified  by  Picatinny  Arsenal  by  removing  the 
live  booster  pellet  and  inserting  an  inert  booster  pellet. 


COMPONIWr 

Powder 

Filler* 

Fuze,  PI,  BD 

KIND 

Prop.,  UI7 

Inert 

U509E4  Modified 

.0574  Web 

w/lnert  Booster 

DRG.  MO. 

F-8799735 

DRG.  DATE  OR  REV. 

10-10-58 

MFG»D.  BY 

Radford 

PA 

DATE 

1952 

1959 

LOT  NO. 

rad-38300 

PA-E-29261 
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APPENDIX  D 


Jop  F 
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Photographs  of  i-inch  plywood  bursting  screens  used  on  the  10  June  1959  recovery  shoot. 
Note:  Fin  marks  as  projectile  passed  through  the  plywood  indicating  yaw  on  these  rounds. 


D-1 


The  recovered  rounds  in  the  order  of  firing  reading  from  left  to  right  and  bottom 
to  top,  'The  numbers  on  the  shell  are  the  shell  numbers  as  recorded  in  the  round  by- 
round  data  of  the  firing  record. 
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Mote  erosion  of  crimping  groove. 


Note  erosion  of  band  seat. 


Mote  damage  to  nose  of  shell  on  impact. 
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Obturation  photographs  of  tube  round  number  52  fired  on  8  June  1959.  This  is  a  T384  Slug 
round  PA-E-Lot-28465,  slug  number  Sl-6,  used  as  a  conditioning  round. 
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Obturation  photcgraphs  of  tube  round  number  53  fired  on  8  June  1959.  T38U  HEAP  shell 
number  52  of  Lot  PA-E-291b2;  the  first  test  round  fired. 


CtaWOCMItAL 


Obtaration  photographs  of  tube  round  number  56  fired  9  June  1959*  T384  Slug  number 

Sl-23  of  Lot  PA-E-28465  used  as  a  conditioning  round. 
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Obturation  photographs  of  tube  round  number  65  fired  10  June  1959. 
T384  HEAT  Shell  number  76  of  Lot  PA-E-29162. 
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Obturation  photographs  of  tube  round  nunber  68  fired  on  10  June  1959.  T3B4  HEAT  Shell 
nuir.ber  79  of  Lot  PA-E- 29162. 
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105-inni  HEAT  Shell,  r384El  Type  II,  number  86,  with  obturator,  fired  on  22  June  1959. 
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105-nini  HEAT  Shell  Number  82,  'f384El  Type  II,  with  obturator,  fired  on  22  June  1959. 
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lC5-mra  HEAT  Shell  Number  89 j  TSRAEl  Type  II,  with  obturator,  fired  on  22  June  1959. 
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lOJ-mm  HEAT  Shell  Number  90,  T384E1  Type  II,  vdthout  obturator,  fired  23  June  1959. 
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105-inni  HEAT  Shell  Number  88,  T38AE1  Type  II,  without  obturator,  fired  23  June  1959. 
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105-inm  HEAT  Shell  Number  83,  T384E1  Type  II,  without  obturator,  fired  24  June  1959. 
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105-inm  HEAT  Shell  Number  6l,  'r384El  Type  I,  without  obturator,  fired  24  June  1959. 
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105-niEi  HEAT  Shell  Number  69,  T384EL  Type  I,  without  obturator,  fired  25  June  1959 • 
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12:00  O’clock 


59T2315:  Bore  Photograph  Showing  Condition  of  Rifling  at  Origin,  After 
Firing  84  Rounds. 
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APP/fOXIMATE 


59T2314; 
12:00  O'clock, 


Bore  Photograph  Showing  Condition  of  Rifling  at  Origin  at 
After  Firing  84  Roimds. 
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APPROXIMATE 


59T2313:  Bore  Photograph  Showing  Condition  of  Rifling  at  Origin  at  6:00 
O'clock,  After  Firing  84  Rounds. 
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12:00  O’clock 


59T2088:  Bore  Photograph  Shoving  Condition  of  Rifling  at  Origin  After 

Firing  69  Rounds. 
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59T2086: 
12:00  O'clock, 


Bore  Photograph  Showing  Condition  of  Rifling  at  Origin  at 
After  Firing  69  Rounds. 
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1-L  j  I  11,1 
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APPROXIMATE 


59T2087: 
6:00  O'clock, 


Bore  Photograph  Showing  Condition  of  Rifling  at  Origin  at 
After  Firing  69  Rounds. 
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